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r wine was imported to the port of 
Lattara in southern France as early 
as 400 BC (Proc. Natl. Acad. Sci 
USA (2013) 110, 10147–10152). The 
discovery of a wine press at the same 
site shows that the resident Celts 
moved on swiftly from importing 
Etruscan wine to importing the 
technology and making their own.
More recent instances of agriculture 
shaping society include slavery in 
the Americas, where sugar cane was 
seen as an ideal crop to be harvested 
by slaves, while other crops, such 
as tobacco, grown in the same area, 
required the care of free farmers, 
much like the cereals of cooler 
regions. Settlers adjusted their values 
accordingly, and even Puritans fleeing 
England in search of freedom became 
slave holders, as Bowles has outlined 
in an essay (New Scientist (2011), July 
30, 26–27).
To this day, we find that the sum of 
the many small actions undertaken 
to give us our daily bread often add 
up to unintended consequences 
that impact our lives in ways 
neither foreseen nor desired. The 
introduction of synthetic fertilisers 
averted global famine but burdened 
our planet with a doubling of its 
nitrogen turnover (Curr. Biol. (2012) 
22, R1–R4). The arrival of European 
farming methods in Australia has 
endangered the health of the coral 
reefs off its coasts. And the tendency 
of people to settle close to where 
their food is produced has led to the 
paradox that much of the world’s 
most fertile agricultural land is now 
covered by urbanisation.
Erle Ellis from the University of 
Maryland at Baltimore, US, and 
colleagues have recently argued that 
the impact of land-use on the biosphere 
hasn’t started with the recent advent of 
tractors and fertilisers, but that it has 
been a continuous development since 
the beginning of the Holocene (Proc. 
Natl. Acad. Sci. USA (2013), http://
dx.doi.org/10.1073/pnas.1217241110).
All of which seems to suggest that it is 
time we humans invested more thought 
in how we produce our food and made 
sure we can control the impact of the 
species we allegedly domesticated. 
Otherwise, an observer from outer 
space might come to the conclusion 
that the crops domesticated us. 
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What turned you on to hearing 
research in the first place? When I 
was an undergraduate my lecturer, 
Chris Darwin,  described an 
experiment by Palmer and Evans, 
who had found cells in the cochlear 
nucleus that responded to changes 
in sound level, even at levels where 
the firing rates of all the auditory 
nerve fibres they recorded from were 
saturated. I came up with some quite 
exotic explanations for how this could 
be. None of them were quite right, but 
I was hooked. Also, the computers 
and equipment we got to use for 
hearing and speech experiments were 
much more fun than those that the 
other students were using. 
What is the best advice you’ve been 
given, and what advice would you 
offer someone at the start of their 
scientific career? The best advice 
I’ve received, from Dave Green, was 
“write things down”. It’s incredibly 
easy to get over-excited by an idea 
when you just carry it around in your 
head. Writing it down gives you a 
slightly more dispassionate view, and 
I often find ideas changing shape as I 
write. I like writing grant proposals for 
the same reason. As I have become 
more senior/senile it has the added 
advantage of helping remember what 
I thought yesterday, and what I came 
upstairs for.
The advice I would give is to gauge 
how much of the literature you should 
Q & Aread before you start thinking about 
what experiment to do. At the start 
of one’s career the biggest problem 
is not knowing enough, but as one 
progresses I think it’s also possible 
to read too much too soon, and end 
up just splitting hairs. Of course, 
once you’ve decided what to do, you 
need to check the literature. It’s part 
of the schizophrenic balancing act 
that scientists have to perform — let 
yourself be widely creative and 
slightly barking, then change out of 
the superman costume and criticise 
your experiment like the reviewer from
hell. Come to think of it, that’s anothe
reason for writing down one’s ideas. 
Why did you choose to study 
cochlear implants? Two reasons. 
First, it gives me the chance to help 
people hear better. Second, because 
they bypass much of peripheral 
auditory processing, they provide 
a powerful tool for studying basic 
auditory processes. For example, 
we can study how the brain extracts 
pitch information from the temporal 
pattern of auditory nerve activity, 
by stimulating the nerve in a way 
that would either not be possible 
with acoustic stimuli, or would 
be complicated by the filtering 
and nonlinearities of the basilar 
membrane. 
What is your favourite conference? 
The Conference on Implantable 
Auditory Prostheses, held every two 
years in California. Just the best 
research in the field, with talks in the 
morning and evening separated by 
Magazine
R671an afternoon break, with beer and 
posters until the small hours. One 
year, the teenagers attending a tennis 
camp at the same venue complained 
that we were being too rowdy and 
keeping them awake. Revenge is just 
so sweet.
What do you think about high-
impact journals that cater to a 
wider audience? I used to think 
that such journals were for the vain 
and insecure; however, I’ve just had 
my first article accepted by Current 
Biology, so I must of course re-
consider. I think there is a place for 
journals suited to the more general 
reader, but I do worry that the 
decisions for some journals — even 
on whether to send the article out 
to review — are predicated on sex 
appeal rather than substance. An 
interesting development might be a 
journal that allows one to submit a 
brief (say two or three page) version 
of a paper that has already been 
published in a more specialist journal. 
This would then be accessible to the 
more general reader. Old farts like me 
would be re-assured that the article 
had been reviewed by specialist 
editors and reviewers, and, instead 
of moaning about the modern world, 
could just go and read the original.
What single thing would improve 
the quality of research in your field? 
I think that there are, say, seven or 
eight common logical mistakes that 
keep cropping up in different papers 
and presentations. If you go to a good 
conference, you will spot three or four. 
If you go to a bad one you can sit 
there all day ticking them off. It may 
seem trivial, but the errors are I think 
more common the closer one gets 
to research that might help patients. 
So I think we could all be a bit more 
watchful, and not be too shy or polite 
to educate our junior (and, OK, senior) 
colleagues.
What is your greatest ambition? To 
make one fundamental discovery that 
has a significant positive impact on 
patient health.
What do you think are the big 
challenges to be overcome next 
in your field? In terms of the basic 
science, we are still some way from 
knowing how important features of 
sound, such as pitch, are encoded 
and recoded at progressively higher levels of the auditory system. We also 
lag a long way behind visual science 
in understanding the interaction 
between sensory coding and prior 
knowledge. I think that the biggest 
applied challenge is to improve 
hearing by those who need it most, 
and whose speech perception 
remains poor despite our best efforts.  
These include the minority of cochlear 
implant patients who get little benefit 
from their device, and most patients 
with brainstem or midbrain implants. 
What is your most embarrassing 
moment (in research)? I gave a 
departmental seminar in the States 
when I was a graduate student. I 
answered a question with a slightly 
condescending definition of the 
auditory nerve rate-level function. That 
evening my host gently pointed out 
that the questioner was Murray Sachs, 
an eminent physiologist who had 
published extensively on the subject.
What are you working on now? With 
Colette McKay and John Deeks, 
I’ve been studying patients with 
auditory nerve damage whose hearing 
has been restored by an auditory 
brainstem implant (ABI). There’s still 
only a rudimentary understanding of 
the relationship between electrical 
stimulation of the brainstem and 
perception. Getting a handle on this is 
going to be vital if we are to improve 
the generally poor speech perception 
abilities of these patients.
If you knew what you know now 
when you were younger, what would 
you have done differently? I’d have 
spent more time studying physics, 
chemistry, and biology — at least up 
until age 18 — and would have taken 
some physics courses at university. 
People I know with this more formal 
scientific background have a better 
understanding of how the world works. 
And would you still have pursued the 
same career? Definitely. Of course, 
we all know science is fun. One thing 
I like about my own particular field is 
this: if your logic is flawed you will be 
assailed from all sides, but no-one 
is obsessively defending their own 
patch. There is a sense of scrabbling 
together towards a common goal.
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What exactly are pearls? Pearls are 
calcareous deposits found inside 
the bodies of molluscs. Pearls form 
when the shell-formation pathway 
is induced in the wrong part of the 
animal. The pearls of many molluscs 
are smooth and chalky. Although 
these are typically of little value to 
humans, they can be impressive — 
the largest natural pearl on record is 
a 6.5 kilogram lump of glossy calcite 
secreted by a giant clam. Historical 
and contemporary interest in pearls is 
largely restricted to the small number 
of species that fabricate pearls coated 
in lustrous nacre (mother-of-pearl) 
(Figure 1A). Most commercial pearls 
come from freshwater mussels in 
the Unionidae family and marine 
pearl oysters in the family Pteriidae, 
although there are a number of other 
bivalves and gastropods (e.g. abalone 
and top shells) that are able to 
produce nacreous pearls. 
How are pearls related to shells? 
Most molluscs produce shells that 
are composed of calcium carbonate 
tablets surrounded and perfused by 
an organic matrix of proteins, lipids 
and polysaccharides. The shell forms 
externally, adjacent to an organ called 
the mantle. The highly regulated 
secretion of these organic materials 
from the mantle’s epithelial layer 
dictates the colour, shape and pattern 
of the shell, and underlies the amazing 
diversity of mollusc shells in nature. 
This organic matrix also dictates 
the type (polymorph) of calcium 
carbonate that will be deposited in 
the shell. In most molluscs, different 
zones within the mantle epithelial 
layer direct different calcium 
carbonate architectures, resulting in 
the generation of shells with multiple 
layers (Figure 1B). For example, in 
pearl oysters the inner nacreous shell 
layer is fabricated by the inner zone of 
the mantle, while the middle prismatic 
(porcelain-like) layer is produced from 
the more distal mantle epithelium; 
the proteinaceous (organic) outer 
shell periostracum is secreted from 
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